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thickness of the pieces to be cemented; placed close to each other in such a way
as to completely-cover this surface. In this way the surface on which the
process of the penetration of the carbon by diffusion takes .place is greatly
increased and the quantity of the carbon which penetrates into the steel in the
unit of time, all other conditions being equal, is likewise increased. The
cementation being finished, the pieces are subjected, while hot, to a mechan-
ical treatment (forging, rolling, etc.), capable of restoring to their surface
its original form by leveling the ridges between the various grooves. The
method was proposed by Ackermann especially for the cementation of plates,
for which the restoration of the plane surface could be easily obtained by sim-
ple rolling of the rough ("grooved3') cemented'surface.

This procedure presents two serious disadvantages: the first, which it was
easy to foresee, consists in the practical difficulty of rolling the grooved and
highly carburized surface until it is again wholly plane, without harm to the
qualities of homogeneity, compactness and continuity which are required of
the metal of the cemented zones. The second disadvantage is that the cemen-
tation does not take place uniformly at all points of the surface but gives rise
to a much more intense carburization of the edges in relief, for which the rela-
tion between the external surface (on which the cementation takes place)
and the volume of the metal carburized as the result of a definite depth of
penetration of the carbon is greatest. These differences between the con-
centrations of the carbon in the various parts of the metallic piece may attain
very high values, especially if the grooves hollowed out on the surface of the
steel are deep and numerous, and they cannot be eliminated practically by
means of succeeding heat treatments. The regions thus super-carburized
become brittle as the result of the hardening.

Another expedient proposed several times (see, for example, the English
patent, Cowden, No. 13761, 1904) to obtain more rapid cementations than
those which can be obtained by the usual processes consists in making the
cementation begin as soon as the metal begins to solidify. Thus, in the proc-
ess protected by the English patent just referred to, the steel is cast in a mold
which, besides containing an arrangement designed to effect the enrichment of
the steel in manganese only in some parts of it, is supplied with cavities filled
with masses of carbon, the surface of which forms definite portions of the mold!
itself. In this way, the ingot of steel, which is obtained by casting the fused
soft metal in such a mold, absorbs carbon only in those parts of its surface
where the mold is composed of carbon. Moreover, the carburization of the
metal should take place quite rapidly, as the diffusion of the carbon would
begin at the surface of a mass of steel in the state of only incipient solidifica-
tion. I do not find that this process, which the inventor indicates as being
especially adapted to the manufacture of toothed wheels, is applied at present,
and I have cited it, only as an example of the numerous expedients proposed
either to accelerate or to localize the cementation.